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Clinical experience reveals uncertainty about diagnostic 
value and limitations of exercise electrocardiography. This is 
due to variations in selection or exclusion of patients, or 
both, methods of stress testing, number and placement of 
electrodes, time course of electrocardiographic (ECG) re- 
cordings, methods and criteria for interpretation and refer- 
ence standards for evaluation. Thus one welcomes the 
systematic and comprehensive distillation of clinical experi- 
ence that Detrano and associates (1) provide in a quantitative 
“meta analysis” for assessment of variability and its con- 
tributory factors in this issue of the Journal. 
The present study. These investigators (1) surveyed 625 
articles published between 1974 and 1987 to ascertain diag- 
nostic accuracy and variability of functional exercise elec- 
trocardiography in relation to anatomic coronary arterio- 
graphic evidence of significant multivessel disease. To avoid 
work-up bias, ECG responses did not lead to a decision to 
perform coronary arteriography, and results of each method 
were withheld from observers of the other method. An 
abnormal ECG response was defined as 20.1 mV upsloping, 
horizontal or downsloping ST depression. Arteriographic 
criteria included either 50% or 70% stenosis of the coronary 
arteries. Twenty-one independent variables included popu- 
lation characteristics, technical and methodologic factors 
and heart rate adjustments of the ST depression. Patients 
with equivocal results were treated as classified by the 
original investigators. Statistical significance of independent 
variables was computed by multivariate regression analysis. 
Comparisons with exercise thallium scintigraphy or exercise 
echocardiography were appraised. Exclusion of women, 
patients with an abnormal ECG at rest and patients taking 
digitalis were evaluated. 
The results were based on data from 12,030 patients. 
Sensitivity averaged 81 + 12% (range 30% to >90%), 
whereas specificity averaged 66 -t 16% (range 10% to 
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>90%). Stepwise multivariate models revealed poor corre- 
lations with sensitivity; no independent variable was signif- 
icantly associated with specificity. For prediction of triple 
vessel or left main coronary artery disease, the weighted 
mean sensitivity was 86 t 11% and the weighted mean 
specificity was 53 5 24%. Right bundle branch block dimin- 
ished sensitivity for multivessel disease. Imaging techniques 
during exercise testing, treatment with digitalis or use of an 
upright bicycle were assessed. The best independent vari- 
able to enhance specificity for either multivessel or “crit- 
ical” coronary artery disease was heart rate adjustment of 
ST depression (with highest partial ? = 0.436, p = 0.0001). 
This observation is consistent with recent findings of Cornell 
investigators (2-4), which were the subject of another edito- 
rial (5). The Cornell group maximized both sensitivity and 
specificity by modifying the Bruce protocol to shorten dura- 
tion and to introduce intermediate work loads to provide 
smaller increments in heart rate with near maximal exercise 
(2). They used the greatest ST depression/heart rate slope 
observed in multiple ECG leads by serial correlations to 
derive the greatest ST/heart rate slope with a significant 
correlation coefficient (3,4). 
Detrano and colleagues (I) noted a greater chance of 
identibing patients with multivessel disease by ST depres- 
sion than of recognizing individuals without such disease. 
Absence of ST depression with exercise testing of patients 
with right bundle branch block does not rule out severe 
coronary artery disease. They discuss factors involving 
investigative bias and inclusion of equivocal ST responses 
when exercise electrocardiography is compared with imag- 
ing techniques during exercise. Sensitivity for diagnosis of 
triple vessel or left main coronary artery disease is reduced 
in patients taking digitalis. Other unknown factors not in- 
cluded in these reports account for some of the variability in 
sensitivity and specificity of ST depression for diagnosis. 
Implications. Implicit in this survey is that exertional ST 
depression is a marker of ischemia due to anatomically 
restricted coronary blood flow. In my opinion it is a marker 
of imbalance between myocardial demands-i.e., heart rate, 
systolic pressure, ventricular wall stress, and so forth-and 
the available supply of oxygenated coronary artery blood 
flow. In addition to coronary artery disease many patients 
have associated myocardial disease. False negative ST re- 
sponses in patients with coronary artery disease and left 
ventricular akinesia or dyskinesia are not addressed in this 
meta analysis. Because the presence or absence of ST 
depression makes little difference in long-term survival of 
unoperated patients with coronary disease, whereas the 
presence of ST elevation is associated with poor ventricular 
function and poor survival (6), there is need for meta 
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analysis of the prognostic value of these divergent ST 
responses to exercise. 
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